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Abstract 
This research aims at developing a numerical integration program and comparing calculated tolerances obtained from individual 
numerical integration models. In developing the program, PDLC (Program Development Life Cycle) was employed, from design 
problem analysis, coding, and to program testing. The program developed derives numerical integration by using the trapezoidal 
rule and Simpson’s rule. The research results can be used can serve as a numerical integration program for pedagogical purposes, 
and the obtained test values were used to determine errors. 
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Introduction 
     In calculus, there are two ways to obtain integration: definite and indefinite integrals, (the Royal Institute 
2010:78-139). 
A definite integral is defined by ݂ as a real function of range [a,b] and ݌ ൌ ሼݔ଴ǡݔଵǡݔଶǡ ǥ ǡ ݔ௡ሽ and any partition 
of range [a,b]. A definite integral of ݂ on range [a,b]  is a real number being the limit of Riemann sum of  
 
 
݂ for partition  ݌  when n increases indefinitely. 
 ൌ ሼ଴ǡଵǡଶǡ ǥ ǡ ୬ǡሽ                                                                          Written as    ׬ ݂ሺݔሻ݀ݔܾܽ     
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An indefinite integral of a function ࢌ is an antiderivative in a general form of ࢌ. 
                                                              Written as  ׬ ࢌሺ࢞ሻࢊ࢞ 
 
In general, an integral is obtained from a calculation formula. However, there are many functions that can’t be 
obtained from formulas because the functions are not in an appropriate form. Therefore, coming up with an integral 
constituting a particular number is at present essential in engineering and scientific problem analysis (Thanawut 
Prakobpol 2013:141).  
Education reform conducted so far has not been productive in terms of quality for student, due to the fact that the 
reform was not directed down to the learning infrastructure. Education in Thailand is still on the basis of knowledge 
information consumption, as consumerized education, accumulating a consumption culture for materials and in 
industries. In the new reform, it should be thought as to how much consumerism would make the country become an 
economic colony. Therefore, new reform direction should be determined to, instead of consumerism, promote 
production regime as creators to begin accumulating the value of being producers rather than consumers. The 
education, therefore, should nurture this value by encouraging learners to create knowledge instead of being buyers. 
In particular, it is imperative for teachers and schools to start mimicking a producer to help produce and accumulate 
know-how rather than seeking and using knowledge provided by others. Reform structures and models should be 
thoroughly considered, and leaners should be more produced as know-how producers than just adopters (Poonsap 
Noppawong Na Ayutthaya 2010).  
Presently, information technology progress of has been fast in terms of hardware and software that have been 
substantially developed. They are adopted in individuals’ life unknowingly, and would continue to grow by leaps 
and bounds forcing users and developers make themselves more competitive in terms of learning and researching. 
People interested in information technology have to catch up with new updates regularly, especially communication 
device technologies with which operating features have been developed to meet the new generation lifestyles. The 
society has become online where information access and communications are made as easy as a touch of fingertip, 
in just a few seconds. The changed way of life has enabled pervasive learning at any time. Everyone has an equal 
access to learning sources, and communication devices have become essential for the lifestyles of people nowadays. 
Also, software developers and students have necessities to acquire knowledge in various fields to gain a broader 
perspective apply the knowledge on a collaborative manner.  When it comes to software development, every person 
should a set of manuals that help make their understanding and development faster, without the need to waste a 
considerable of time researching and self-studying (Supakit Thongdee, 2006). 
Meanwhile, in the teaching of mathematics especially for calculations that need advanced mathematics, 
mathematical problems can’t be solved using basic formulae or theories due to their complexities, and have to be 
dealt with using numerical integration. For the reason mentioned above, the researcher was keen to develop a 
program for calculating the numerical value of definite integrals. 
 
2. Research Purposes 
 
2.1 To develop a program for calculating the numerical value of definite integrals. 
 
2.2 To compare the errors from each type of definite integration calculation. 
 
3. Scope of Research 
 
The scope of this research was as follows: 
 
3.1 Coding was performed using Matlab commands. 
 
3.2 Research materials were of the Numerical Integration course in a Suan Sunandha Rajabhat University 
curriculum involving numerical integration i.e. the trapezoidal rule and Simpson’s rule. 
 
3.3 The research was conducted in Semester 2/2013.  
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4. Research Methodology 
 
With the researcher’s exploration of related literatures and research, a guideline for developing a numerical 
integration program was obtained, as follows:   
 
4.1 Matlab Program Coding 
 
          4.1.1 Scripts and functions were used. 
          4.1.2 Scripts and functions were created. 
          4.1.3 Flow control 
          4.1.4 Stopping, passing or exiting loops 
 
4.2 How to come up with numerical integration 
 
          4.2.1 Trapezoidal Rule 
          4.2.2 Simpson’s Rule 
 
4.3 Program Design Procedures 
 
          4.3.1 Define problems 
          4.3.2 Plan and design problem solving strategies 
          4.3.3 Code the program using a computer language 
          4.3.4 Test program and fix bugs 
          4.3.5 Use the program to calculate numerical integration values 
          4.3.6 Summary the program’s calculated numerical integration values  
 
4.4 Calculate generation errors 
 
5. Research Findings 
 
This research can be summarized as follows: 
    5.1 A program capable of calculating numerical integration values was created.  
    5.2 Program calculation errors for the trapezoidal rule and Simpson’s rule are not different. 
 
6. Discussions 
 
    According to the program errors, numerical integration using trapezoidal rule in multiple dimensions gives a 
lower error at a greater dimension resulting in more precise numerical integration values. Likewise, a greater 
dimension gives more precise values for Simpson’s rule, which is in line with Thanawut’s idea (Thanawut 
Prakobpol 2012).  
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